This paper examines the interaction of idiosyncratic risk, liquidity and return across time in determining fund performance, as well as across investment style portfolios of European mutual funds. This study utilizes a unique data set including returns from six European-domiciled equity mutual funds existing each year. Overall, using monthly data, we find that both liquidity and idiosyncratic risk are relevant in determining mutual fund returns. Our results are robust across different model specifications. We show that model specifications up to six factors are useful, these risk factors capture different aspects in the cross-section of mutual funds returns. The evidence regarding mutual funds subgroups is strongly in favor of the significance of liquidity, and idiosyncratic risk to a lesser extent, as risk factors. Even if liquidity and idiosyncratic risk are considered at the same time, one factor is not significantly decreasing the importance of the other factor. JEL Classification: G12, G15, G23.
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I. Introduction and Literature Review
Recent academic research has examined the role of idiosyncratic risk and liquidity in expected returns. Most papers show that liquidity is negatively related to expected stock returns. Another stream of research documents a positive relation between idiosyncratic risk and expected returns. In this paper we analyse the roles played by liquidity and idiosyncratic risk in mutual fund returns in Europe. To date, there is no study that relates these lines of research for the most important mutual fund countries in Europe.
This paper fills this gap by examining if idiosyncratic risk and liquidity factors influence mutual fund returns in the largest European capital markets. Using FamaFrench and Carhart models, we analyse whether liquidity and idiosyncratic risk are systematically priced on fund performance.
Numerous empirical studies show that liquidity is a relevant risk factor in the explanation of the cross section of asset returns. Pastor and Stambaugh (2003) incorporate a liquidity factor into the Fama-French three-factor model, they argue that market-wide liquidity is a state variable important for stock pricing. O´Hara (2003) argues that asset pricing models need to incorporate the transaction cost of liquidity and the risks of price discovery, she develops an asymmetric information asset pricing model that adds these effects. Archarya and Pedersen (2005) find that a liquidityadjusted CAPM model explains the data better than the standard CAPM. They also find weak evidence that liquidity risk is relevant above the effects of market risk and the level of liquidity. Watanabe and Watanabe (2008) discover that liquidity betas vary significantly over time, and the transition from the low to the high liquidity-beta state is predicted by a rise in trading volume. Lee (2011) Liu (2006) considers the factors that influence security´s liquidity, assuming that the average investor has solvency constraints. First, liquidity becomes more important when the economy is in a recession, as risk-averse investors prefer to invest in less-risky and more liquid assets. Furthermore, it is difficult for companies to raise funds in the capital markets when the economy is in a recession. Second, asymmetric information can foster illiquidity. Investors will not trade if they become aware that there are insider traders who have private information about the market, this will restrict liquidity. The author mentions that the liquidity premium could be related to the private information premium studied by Easley et al. (2010) . Third, investors are not interested in holding the stocks of companies that have a high probability of default, thus these companies are less liquid. He also finds that small and high book-to-market stocks are less liquid, and concludes that it is reasonable to state that a liquidity factor captures distress risk better than the size and book-to-market proxies used in Fama-French model.
Another line of research shows that liquidity is negatively related to expected stock returns. Chordia, Subrahmanyam, and Anshuman (2001) measure liquidity by trading activity such as volume and turnover, and find that stocks with more volatile liquidity have lower expected returns. Amihud (2002) shows that asset expected returns are increasing in illiquidity. He argues that the stock excess return compensates for the lower liquidity of stocks compared to that of Treasury securities, and expected stock excess returns vary over time as a consequence of changes in market illiquidity. He points out that unexpected illiquidity has a significant negative effect on stock return, and that the effects of illiquidity are stronger on the returns of small stock portfolios.
Finally, he concludes that the stock excess return is a premium for stock illiquidity.
Other authors reporting a negative relation include Archarya and Pedersen (2005) , Baker and Stein (2004), and Hasbrouck (2005) . The most frequent explanation given for a negative relation between stock liquidity and returns is that illiquid stocks have higher transaction costs or higher sensitivity to a liquidity risk factor (see Acharya and Pedersen (2005) ).
In contrast, there is limited research on the joint importance of liquidity and idiosyncratic risk. Some recent papers investigate the relation between idiosyncratic link and liquidity, and address the question whether idiosyncratic risk is a proxy for liquidity risk. Bali et. al. (2005) control for market liquidity in a screening process, they exclude the smallest, least liquid and lowest-priced stocks from their sample. Malkiel and Xu (2006) find that liquidity does not diminish the explanatory power of idiosyncratic risk.
Angelidis and Andrikopoulos (2010) study the times series and cross section determinants of the liquidity of stocks traded in the LSE, they explore the interactions between idiosyncratic risk, return and liquidity using 20 years of daily data on trading activity, returns and volatility. Taking into account size-based portfolios, they study liquidity interactions (spillovers) between large cap and small cap stocks. Using a VAR modelling approach, they find significant volatility spillovers from large cap stocks to small cap ones and vice versa, also find that illiquidity shocks are persistent and can predict shocks in volatility. Finally, they show some evidence of asymmetric liquidity spillovers, from large cap stocks to small cap ones.
Ang, Hodrick, Xing, and Zhang (2009) investigate the pricing of idiosyncratic risk in international stock markets. They find that stocks with recent past high idiosyncratic volatility present low future average returns around the world. Across 23 countries, the difference in average returns between the extreme quintile portfolios sorted on past idiosyncratic volatility is -1.31% per month, after adjusting for market, size, and bookto-market factors. They point out that the low returns of stocks with high idiosyncratic volatility around the world co-move significantly with the idiosyncratic volatility effect in the United States. The authors conclude that the puzzle of low returns to highidiosyncratic-volatility stocks is a global phenomenon. Spiegel and Wang (2005) document that there exists a theoretical relationship between idiosyncratic risk and liquidity, they show that stocks idiosyncratic risk and liquidity are negatively correlated. They find that idiosyncratic risk is a much stronger predictor of returns than liquidity and often eliminates the power of liquidity to explain returns.
Closest to our ambition is the work of Wagner and Winter (2013) , who analyse 529 actively managed mutual funds with European investment focus and are registered in Austria, Germany or Switzerland, using daily observations from October 2002 to September 2009. They confirm that liquidity and idiosyncratic risk are relevant for mutual fund performance, showing that liquidity and idiosyncratic risk provide important extensions to the well-known Fama-French (1992 and 1993) as well as the Carhart (1997) models. They point that even if liquidity and idiosyncratic risk are considered at the same time, one factor does not diminish the importance of the other factor. The authors conclude that their results confirm the hypotheses that mutual fund managers prefer more liquid stocks as the liquidity risk factor implies a positive return premium. Dong, Feng, and Sadka (2012) study the role of liquidity risk in the United States' mutual fund markets. They find that the systematic liquidity-risk exposures of mutual funds can predict their performance in the cross-section. They show that funds with a high liquidity-risk exposure earn significantly high future returns during period. Although, only a small fraction of the outperformance of high-liquidity-beta funds relative to low-liquidity-beta funds can be explained by systematic risk factors.
Thus, they suggest that the liquidity-risk exposure of a fund is correlated with its manager´s ability to generate abnormal performance.
Several authors stated theoretical grounds of why idiosyncratic risk should be inversely related to a stock´s overall liquidity. Ho and Stoll (1980) strategic inventory control models or Spiegel and Subrahmanyam (1995) competitive models lead to this relationship. The evidence that liquidity and idiosyncratic risk are important variables for asset pricing motivates us to explore the contribution of both factors to the performance of mutual funds in the main European markets.
In this study we investigate whether idiosyncratic risk and liquidity have a systematic effect on fund performance and are useful risk factors to complement multifactor models typically used in mutual fund performance evaluation. To the best of our knowledge, the combined importance of idiosyncratic risk and liquidity in fund performance has not been investigated in a large capitalization area like Europe. Other studies are limited in terms of their markets and time periods. Wagner and Winter (2013) only consider eight-year time period and cover a small capitalization percentage of equity funds in Europe. Their funds are registered in Austria, Germany or Switzerland, which only account for 15% of total mutual fund assets in Europe, while UK, France and Germany together accounted for 65% of total mutual fund assets in Europe at the end of 2011 (See EFAMA 2011 annual statistics). Our research is a conclusive study in Europe using the largest available database for fund returns and covering the largest financial markets, which account for 90% of market capitalization in Europe. We find that an important number of style portfolios present significant idiosyncratic risk and liquidity factor loadings.
The remainder of this paper is organized as follows: In Section II we describe our data set and the research design of the paper, we also provide summary statistics. In Section III we present our estimation procedure for liquidity and idiosyncratic risk measures. In Section IV we review the basic models and the methodology, including the details of the econometric model. In Section V we show our empirical results and provide an examination on the importance of idiosyncratic risk and liquidity in fund performance.
Section VI concludes, we summarise our main findings and draw our conclusions.
Tables and figures are provided in the appendix.
II. Data and Research Design
A. European Mutual Funds
We use data on mutual funds with a European focus. We consider the six most important European mutual fund markets, they account for almost 90% of total mutual fund assets in Europe. The funds are registered in United Kingdom, France, Italy, Spain, Germany and Netherlands.
† All returns are in local currency.
We construct a database including the six most important mutual fund countries. We restrict our sample to domestic equity funds with at least 24 months of data. We exclude index funds, sector funds (e.g. technology or health care), equity funds that invest internationally, or funds that became one of these types in a subsequent year during the sample period. We do not include index funds as we want to examine the role of liquidity and idiosyncratic risk for actively managed funds. Survivorship bias is a relevant aspect for mutual fund research (see for example Elton et al. (1996) ). This issue can influence our results, if dead funds disappear from the sample the average performance will be overestimated. We include dead fund in the sample until they disappear. Afterwards, the portfolios are re-weighted with the surviving funds. Datastream contains data on dead funds for all countries.
Similarly to Otten and Bams (2002), we compare the mean returns of all funds (dead + surviving) with the return on surviving funds. We specify the overestimation by survivorship bias for all our European countries, and find that restricting our sample to surviving funds yields to overestimate average returns by 0.31% (Germany), 0.24% (Spain), 0.40% (United Kingdom), 0.17% (Italy), 0.33% (France) and 0.12% (Netherlands) per year. The percentage of dead funds during the sample period was 24%
for (Germany), 29% (Spain), 17% (United Kingdom), 45% (Italy), 22% (France) and 22% (Netherlands).
B. Benchmarks
In each country, we construct a European version of the Carhart 4-factor and FamaFrench models, we consider all stocks included in the Worldscope database (Thomson Financial Company) for each country. Worldscope includes over 98% of total market capitalization per country. We restrict our selection to only primary quotes of major securities, the prices are adjusted and we also include dead and suspended stocks. The market excess return is calculated as the difference between the value-weighted average return in local currency of all stocks in each country and the one-month Treasury bill rate. For each country, we estimate the Fama-French factors using 6 value-weight ‡ Source: Lipper, a Thomson Reuters company.
portfolios formed on size and book-to-market. The SMB (Small Minus Big) factor is the average return on the three small portfolios minus the average return on the three big portfolios. The HML (High Minus Low) factor is the average return on the two value portfolios minus the average return on the two growth portfolios. We calculate the Momentum factor (MOM) using six value-weight portfolios formed on size and prior (2-12) returns. The portfolios, which are formed monthly, are the intersections of 2 portfolios formed on size (market equity, ME) and 3 portfolios formed on prior (2-12)
return. The monthly size breakpoint is the median market equity in each country. The monthly prior (2-12) return breakpoints are the 30 th and 70 th percentiles in each country.
The MOM factor is the monthly average return in local currency on the two high-prior return portfolios minus the monthly average return on the two low-prior return portfolios
III. Estimation of Liquidity and Idiosyncratic Risk
A. The Liquidity Measure
Using a panel of liquidity measures, Stoll (2000) arguments that there is no single measure that captures all dimensions of liquidity. Amihud (2002) argues that liquidity has a number of aspects that cannot be captured in a single measure. He states that illiquidity shows the impact of order flow on price as a result from adverse selection costs and inventory costs.
We create a market liquidity factor for the main European capital markets. To our knowledge, there is no paper that studies market liquidity for several European capital markets. Our approach of liquidity is in the spirit of the return-to-volume measure of Amihud (2002) , which he proposes to capture the price-impact dimension of liquidity.
He measures iliquidity as:
where |r i,t | is the absolute return on stock i on day t and Vol i,t is the reported trading volume. The average is computed over all days in the sample for which the ratio is defined. I captures the absolute return impact of a cumulative unsigned volume. The square root variant is defined as:
The Amihud ratio is highly correlated to other liquidity measures which use microstructure data. Although Amihud´s (2002) illiquidity ratio presents two shortcomings. First, the illiquidity ratio increases when a stock price also increases, even when the liquidity is constant. Second, the Amihud illiquidity ratio could be correlated to market capitalization, as trading volume is related to the market capitalization of traded stocks. As the liquidity measure of Amihud (2002) is defined as the ratio of the daily absolute return to daily dollar (euro in this study) trading volume averaged over one year, if a stock´s trading volume is zero in a given trading date, then its return-to-volume ratio cannot be calculated.
For these reasons, we will follow Lo and Wang (2000) using the natural log of the ratio of absolute return to turnover to reduce the effect of outliers that are common during periods of low trading activity, and to minimize the influence of market capitalization on turnover:
where Φ i,t is a measure for the illiquidity of stocks traded, |r i,t | and Turnover i,t are, respectively, the absolute return and turnover on month t for stock i. (ii)
The stock price at the beginning of the year is between 5 and 1000 in local currency. § Table 1 presents summary statistics for the liquidity measure for each of the six countries. Looking at the period, series show that the return for Germany has underperformed the others (but not by a huge amount) and the dividend yield has been fairly consistently lower until recent years. As expected, the liquidity measure is highly negatively correlated with the turnover measure, showing that the liquidity measure well captures the trading quantity characteristic of liquidity. The equally weighted liquidity measure is higher, except for Netherlands, than that of the value-weighted since the latter measure resembles that of the largest capitalization stocks. However, the standard deviation of the less liquid markets is lower than that of the more liquid ones. liquidity, we aim to prove that the liquidity implication of these models is relevant for asset pricing. fund managers may focus on illiquidity to benefit from positive expected returns.
Second, mutual fund managers will focus on the liquidity of their funds´ assets, which affect their average exposure to liquidity risk.
We will examine the implications of liquidity in pricing for mutual funds. The theoretical asset pricing models serve as valuable framework for our empirical analysis.
We aim to develop a more complete understanding of trading and pricing in asset markets.
C. The Idiosyncratic Risk Measure
Following the current literature, we will use the three-factor model of Fama and French (1993) . We define idiosyncratic risk as the standard deviation of the residual ε i,t in the regression:
where R i,t is the time t excess return on fund i , R mkt,t is the market return at time t, with R smb and R hml respectively representing the returns on portfolios formed to capture the size and the book-to-market equity effect. The EGARCH model estimates the changes in the conditional variance of the residuals through the following equations: At each month t, we estimate the EGARCH model using all observations since January 1988, the beginning of the sample, up to month t -1. Funds with fewer than 60 observations available are excluded in the sample. For equation (5), we allow all permutations of p and q such that 1 ≤ p ≤ 3 and 1 ≤ q ≤ 3. We choose the estimate generated by the model that gives the lowest Akaike´s Information Criterion (AIC).
EGARCH (1,1) is the best-fitting model for the most number of observations:
In order to provide an overview of idiosyncratic risk in each market, we plot the average idiosyncratic risk calculated from the residuals of the three-factor model for the six countries in Figure 2 . Clearly there is a positive trend in idiosyncratic risk in each country, except for Germany.
IV. Empirical Evidence
A. Correlations
Inventory control models such as Merton (1987) or Brunnermeier and Pedersen (2009) state that there is a negative correlation between idiosyncratic risk and market liquidity.
Brunnermeier and Pedersen (2009) create a model that links an asset´s market liquidity and traders funding liquidity. They prove that, given specific conditions, market liquidity and funding liquidity are mutually reinforcing, leading to liquidity spirals.
They explain several empirically documented features, including that market liquidity is related to volatility, as trading more volatile assets requires higher margin payments, and market liquidity co-moves with the market since funding conditions do.
We sort fund styles by liquidity and idiosyncratic risk and examine the sort of the other variables. Panel A of French's (1993 French's ( , 1996 research on the cross-sectional variation of stock returns has showed strong evidence of the importance of two risk factors: size and book-to-market. Fama and French (1993) argue that SMB and HML are state variables in an intertemporal asset pricing model. We will focus on liquidity and idiosyncratic risk in the context of the Fama and French three-factor (1992, 1993) and Carhart (1997) models.
Previous studies have considered multifactor models including liquidity and idiosyncratic risk. Pastor and Stambaugh (2003) create a liquidity factor that has an important effect on returns. They explain that the return earned by the decile portfolio with the highest sensitivity to liquidity risk exceeds by 7.5% per year the decile portfolio with the lowest sensitivity to their liquidity factor. Avramov and Chordia and the explanatory power of growth and value stocks (See Fama and French (1996) ).
We investigate whether a fund´s expected return is related to the sensitivity of its return to the innovation in liquidity, Lt, and idiosyncratic risk, It. The sensitivity is denoted for fund i by its liquidity and idiosyncratic risk beta βL,i, and βI,i, ,respectively, is the slope coefficient on Lt and It in a multiple regression model with other independent factors which are important for asset pricing. At the end of each year, starting with 1988, we sort funds on the basis of their investment style and form portfolios. The returns on these portfolios during the next 12 months are linked across years to create a single return series for each investment style portfolio. We regress the excess returns of these portfolios on factors that are normally used in empirical asset pricing research. When alphas differ from zero, βL,i and βI,i explain a component of expected returns not captured by the other factors.
We define βL,i and βI,i as the coefficients on R L,t and RI,t in a regression that also includes the three and four factors of Fama and French (1993) and Carhart (1997) models:
where R i,t is the return on fund i in excess of the one-month T-bill return; R mkt is the excess return on a value-weighted broad market index; R smb , R hml , and R mom are returns on value-weighted, zero-investment, factor-mimicking portfolios for size, book-tomarket equity, and one-year momentum in stock returns; α i is the average return left unexplained by the benchmark models; and ε i,t is the regression residual. R L,t and RI,t are returns on liquidity and idiosyncratic risk captured from the fund´s co-movement with aggregate liquidity and idiosyncratic risk that is distinct from its co-movement with the other commonly used factors.
For our study, we consider R smb,t , R hml,t , R mom,t , R L,t and R I,t as diversified passive benchmarks returns that represent patterns in average returns during the sample period of our study. The slopes on the explanatory returns in equations (7) and (8) 
V. Results
The results of correlations for idiosyncratic risk and liquidity are reported in table 3.
Panel A reports funds sorted by liquidity, and panel B funds sorted by idiosyncratic risk.
Each panel has several rows representing the number of fund investment styles over which the ranking have been evaluated. The first two columns report the rank and the fund investment style for all the countries under consideration. In both panels, the measures of liquidity, idiosyncratic risk and size are the value-weighted average of the funds in each investment style.
Panel A´s sort by liquidity does not show any conclusive result on idiosyncratic risk, but instead produces almost perfect sort on size, it seems that the size effect may to a large extent depend on liquidity. Previous studies and theoretical models predict that high idiosyncratic risk companies have low levels of liquidity. In this study, there is mixed evidence, thus such a conclusion cannot be stated. In the same sense, it cannot be stated that small capitalization funds have more idiosyncratic risk than the large capitalization ones, there is also mixed evidence. Panel B sorts the data by idiosyncratic risk, this panel also leads to the same conclusion reached by Panel A: size and liquidity are highly correlated with each other, while idiosyncratic risk and liquidity show no correlation.
The correlation between idiosyncratic risk and liquidity might be an indicator of high redundancy. Furthermore, a correlation might be a sign that both risk factors proxy for the same underlying systematic risk. Multicollinearity could be another problem of using highly correlated factors in multifactor models. The fact that liquidity and idiosyncratic risk present no correlation makes them quite appropriate for the use in multifactor models.
Results of different liquidity and idiosyncratic risk augmented Fama and French and
Carhart models are reported in tables 4 to 9. For each country we create value-weighted portfolios containing all funds within a specific investment style. We also form a portfolio consisting of all funds within a particular country. We estimate these different multifactor models via OLS regressions, covering the time period January 1988 to December 2010. We use the covariance matrix of Newey and West (1987) for the estimation of standard errors in order to take into account heteroskedasticity and autocorrelation. The number of statistically significant investment style portfolios is given with respect to the 10%, 5% and 1% levels.
Tables 4, 5 and 6 present idiosyncratic risk and liquidity augmented Fama and French models. On average, the per annum alphas, in the multifactor regressions are quite significantly negative with respect to all models, with the exception of Spain which has significant positive alphas. Most investment style portfolios for the six countries show a significant positive exposure to the market excess return, most investment style portfolios are also significantly positive for the size factor, except for Italy and Netherlands, where the majority of portfolios are not significant. The results with regard to valuation present mixed evidence, while most portfolios are significantly positive, prefer value over growth, two countries present negative exposure. These results are quite stable in all multifactor models. Furthermore, in Table 4 , 22 out of the 45 portfolios significantly load on the idiosyncratic risk factor. More portfolios positively load on idiosyncratic risk, mainly Spain and Netherlands, while in the UK, all portfolios are significantly negative. In Table 5 , 36 portfolios significantly load on the liquidity factor. France, Netherlands and UK present a significantly negative liquidity factor, while it is significantly positive for Spain and Germany. Thus, over the whole observation period, there is a larger number of funds significantly loading on liquidity than on idiosyncratic risk. is rather recent in performance evaluation, and is not less significant than the valuation or size factors which are part of most standard performance models. Table 7 reports that 17 portfolios significantly load on idiosyncratic risk factor, which is a smaller amount than in the previous Fama and French models. While in Table 8 the amount of investment style portfolios which significantly load on liquidity are the same as in the Fama French models. Thus, the inclusion of a momentum factor into a multifactor model reduces the average loading on idiosyncratic risk factor. In Table 9 both idiosyncratic risk and liquidity are included into an augmented Carhart model, as in the Fama and French model, the amount of significant fund portfolios for the liquidity factor do not change, but the idiosyncratic risk factor shows a significant exposure for 14 fund portfolios, a small change in idiosyncratic risk significance compared to Table   7 . As in the previous Fama and French models considered, we could also state that the explanatory power of idiosyncratic risk is not taken away by controlling for liquidity, and the liquidity factor is not less significant than the most standard valuation or size factors.
Our results which show that alphas after costs are negative, except for Spain, are similar to the results of other previous U.S. performance studies, like Jensen (1968 ), Grinblatt and Titman (1989a ), or Gruber (1996 . It is important to consider that we cover the time period of the burst of the technology bubble and the financial crisis. Our results are consistent with Gruenbichler and Pleschiutschnig (1999) who also report a negative risk-adjusted performance with respect to the Carhart model for specific fund categories. However, our results are in contrast to Otten and Bams (2002) , who find that
European mutual funds present positive risk-adjusted performance after costs. It is interesting to point the case of Spain, as all the fund portfolios with a significantly positive liquidity exposure present a positive performance, these results indicate that mutual fund managers can take advantage of focusing on liquidity.
The factor loadings for both models, Fama and French and Carhart, show significant positive size factor for most fund portfolios, which means that fund returns are driven by smaller stocks. The valuation factor is also significantly positive, except for Italy and France, indicating that funds follow a more value oriented style. The momentum factor is significantly positive in most cases, indicating that mutual fund managers focus more on past winners. There is also a small tendency that mutual fund managers focus more on stock with a negative exposure towards market liquidity and a positive one towards idiosyncratic risk. The preferences of mutual fund managers in our study resembles the results of Otten and Bams (2002), their research based on the five most important
European countries find that European funds prefer smaller stocks and stocks with high book-to market ratios (value). Mutual fund managers may look for small, eventually undervalued stocks which are overseen by the investors. This is part of the selection component of active investing. The focus on such a strategy is profitable, as it is known that over certain periods of time smaller stocks provide for abnormal returns.
The average adjusted R-squared in all models is around 54%, which implies that a considerable part of the performance of the mutual funds can be explained by the different multifactor models. The adjusted R-squared is slightly increased by including both liquidity and idiosyncratic risk in the multifactor models. Moreover, all F-statistics are in favor of the joint significance of the multiple risk factors for each fund portfolio.
It is interesting to point that when investing in a large number of assets, which are linked to the market, the market excess return can normally not be actively managed.
Thus mutual funds cannot hedge market risk, as it is difficult for mutual fund managers to avoid exposure to the market excess return.
A. Robustness Analysis
Our results mentioned above could be affected by a missing factor. Elton, Gruber, Das, and Hlavka (1993) include a bond index in mutual fund performance evaluation. They considered bonds to examine the effect of non-S&P assets on fund performance as asset category commonly held by mutual funds, and they find that returns on bonds are significant factors in performance assessment. They examined the influence on measured alphas when mutual funds hold non-S&P assets and there is no selection ability. They used as proxy the performance of bonds by the return on several alternative passively managed fund indexes. They argued that one way to view a mutual fund is as a combination of three portfolios: one containing S&P stocks, one containing non-S&P stocks, and one containing bonds. The authors state that the return on the fund is a weighted average of the return on the three portfolios, and the management performance is the extra return earned on the fund in comparison to holding a combination of three passive portfolios with the same characteristics as the overall fund.
They showed that the correction of the bonds impact on mutual fund returns lowers risk-adjusted performance (alpha) for all mutual funds.
We take into account this potential bias in our study by adding an additional factor in the Fama and French and Carhart models, equations 7 and 8. We introduce the excess return on a national Government bond index. Other authors using bond factors in multifactor models include Grinblatt and Titman (1989b) , Conner and Korajczyk (1991) , and Ludvigson and Ng (2009). and UK present significantly more negative alphas if we include a bond index, thus the average alpha on funds is influenced by the bond alpha in these countries. The R-square
shows that the addition of the index for bonds improves the explanatory power of the equation. Therefore, we consider that the inclusion of a bond index influence the conclusions to be drawn from multifactor models, as we find that returns on bonds are significant factors in performance assessment.
We also examine different subperiods. We divide the period of our study in two halves, the whole observation period. Furthermore, the size factor is more important during the second than during the first subperiod, which indicates that fund returns are more driven by smaller stocks. Thus, we can conclude that mutual fund managers change their preferences towards different risk factors over time.
A.1 Management Fees
So far we have only considered mutual fund returns net of costs, management fees were already deducted from the fund´s return. Some mutual funds might present a positive performance before fees. Although, if they charge high fees compared to other funds, this reduces the risk-adjusted performance after fees. Sharpe (1966) was the first to analyze the impact of mutual fund fees on the performance results.
US evidence finds that fund under-perform the market by the amount of fees they charge the investor when management fees are deducted. To analyze the influence of fees on European mutual fund performance we obtain current monthly percentage charges for each mutual fund in our data set, for some of our mutual funds there are no monthly percentage charges available, in this case we use information on maximum monthly percentage charges. We present average alphas after costs for every investment style portfolio in all countries, and then we add back management fees to fund returns in order to test their performance.
The average monthly fees of the investigated mutual funds are 1.6% with a minimum of zero monthly fees and a maximum of 4.66%. We examine risk-adjusted performance with respect to the liquidity and idiosyncratic risk augmented Carhart model. We find that, before fees, the average risk-adjusted performance is still negative, although in all portfolios is better than the monthly performance after fees (see Table 13 ). Overall, the results show that even before costs most mutual funds do not provide for a positive riskadjusted performance. Five out of six countries under-perform at the 5% level. This means that European funds, similar to US funds, are not successful in finding and implementing new information to offset their fees, and therefore add value for the investor. The only exception is Spanish funds, which out-perform significantly after and before fees. We also analyze the relationship between alphas and the monthly percentage charges. We find mixed evidence, thus we cannot establish that mutual fund managers that charge higher fees provide better performance.
VI. Conclusions
Studies on the performance of European mutual funds are relatively scarce, compared to the vast literature on U.S. mutual fund performance. Examples of U.S. performance studies include Grinblatt and Titman (1989 ), Malkiel (1995 ), Gruber (1996 ), Carhart (1997 . There is an increasing flow of funds received by the mutual fund industry in Europe, as the growing private retirement provisions acts as substitute for the decreasing ability of the government retirement systems, which are negatively influenced by the demographic change. Moreover, regulatory differences in the European financial services industry have decreased in the recent years. This fosters the study of cross-country performance of European mutual funds.
Our study contributes to the mutual fund literature by providing new models and empirical findings on long-term risk-adjusted fund performance using a wide European data set. Our findings do not support the idea that liquidity and idiosyncratic risk are closely intertwined variables. However, our analysis confirms that liquidity as well as idiosyncratic risk are relevant for mutual fund performance. Liquidity and idiosyncratic risk are useful and important risk factors for quite large fund style subgroups of mutual funds. We show that model specifications up to six factors are useful and that the liquidity and idiosyncratic risk effects found are even robust to such stricter models with many factors. The importance of these two risk factors is not significantly diminished by considering them at the same time in addition to valuation, market, size and momentum risk factors. Hence, these risk factors capture different aspects in the crosssection of mutual funds returns, even if they may be theoretically and empirically linked to some extent.
Our model comparisons indicate that the Carhart (1997) is slightly superior compared to the liquidity and idiosyncratic risk augmented Fama and French (1992, 1993 ) models.
Our results have been backtested with respect to several subperiods and taking into account different model specifications. In different countries, the evidence regarding mutual funds subgroups is strongly in favor of the significance of liquidity, and idiosyncratic risk to a lesser extent, as risk factors. The liquidity factor is as relevant as size, valuation and momentum, but still market excess return is the most important factor in mutual fund performance. Even if liquidity and idiosyncratic risk are considered at the same time, one factor is not significantly decreasing the importance of the other factor. Thus, these factors capture different characteristics.
Contributing to the evidence of anomalies in asset pricing, we can conclude that liquidity as well as idiosyncratic risk factors are important for mutual fund performance.
Analyzing fund style subgroups, both the well-known Fama and French and Carhart models are significantly complemented by liquidity and idiosyncratic risk. 
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